TRANSITION FUNCTIONS OF MARKOV PROCESSES J. B. Walsh
The most logical way to define "Markov process" is to say that it is a stochastic process with the Markov property. This is the point of view taken by Doob in [3] . However for some of the more interesting applications -potential theory is an example -one wants to be able to talk about the process starting from any point x . One can always do this in the classical cases, but it is by no means clear that it is possible in general. Dynkin [4] suggested that one simply define a Markov process to be a family of stochastic processes, one for each possible initial distribution. This is generally accepted as the proper definition today, yet there are cases -in time reversal, for example -where one has processes which are Markovian in Doob's sense but not in Dynkin' s.
The aim of this paper is to show that the two viewpoints are compatible : if one has a right continuous strong Markov process in Doob's sense, for example, one can always construct the family required by Dynkin. A theorem like this has been proved by Meyer in [8] for the reverse of a strong Markov process, and his methods may well extend to the general case. We use a different approach, which yields as a byproduct some information on the existence of 1-supermedian functions separating points.
Some of the material in the first three sections has been part of the folklore on the subject for several years. § 3, for instance, has often appeared in the form " The following result is due to Meyer [6] in the strong Markov case and to Chung [2] (5] says that H is separable in the sup-norm. Let be dense in H and define a semi- by continuity and the set of differences of these functions is dense in C(F') by Stone-Weierstrass. By an argument of Knight [5] is well-measurable (resp. predictable) because X is. Let T be a finite stopping (resp. predictable) time. Then P { e s s l i m f o g ( X ' t ) e x i s t s } = 1 , Then E-D f must be X' -polar by the section theorem [7] .
The proof is completed by letting f range thru a countable dense subset of C(F) .-q.e.d. is then a transition function for i(X) .
To get the desired semi-group on E , it will be necessary to modify slightly. r " = {ess lim f*(X*t) ~ f*(X*0)} . 
